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Abstract 
  BACKGROUND: In most studies, the agreeable risk scores for ST-elevation myocardial infarc-
tion (STEMI) consist of thrombolytic in myocardial infarction (TIMI) risk score and modified 
Gensini risk score. Researchers showed significant relations between TIMI with angiography 
scores in patients with UA/NSTEMI. We studied this relation in patients with STEMI. 
  METHODS: We studied CCU patients with STEMI hospitalized in several hospitals of Isfahan, 
Iran from September 2007 to June 2008. Sampling method of 240 patients was random and 
simple. Exclusion criteria were incomplete history, nonspecific electrocardiogram changes, left 
bundle branch block and not accomplished angiography or accomplished angiography after 2 
months of STEMI. Questionnaire indices collected on the basis of TIMI (0-14 points). Echocar-
diography and angiography were done and then, we used Gensini (0-400 points) to review films 
of angiography. Spearman`s rank test and Pearson correlation coefficient were used to study the 
relation between these scores. 
  RESULTS: One hundred and sixty one patients were male and their average age was 60.02 
years. Averages of TIMI and Gensini scores were 6.30 ± 2.5 and 120.77 ± 50.4, respectively. 
Study showed significant relation between TIMI, age and LVEF (P < 0.001, r = -0.46). Also, be-
tween Gensini and age, gender and LVEF significant relation was found (P < 0.001). But, a 
meaningful correlation didn’t exist between TIMI and the gender (P = 0.08). Our study proved 
direct relation between TIMI risk scores and modified Gensini scores (P < 0.001, r = 0.55). 
  CONCLUSION: We may decide quickly and correctly in emergency room to distinguish which 
patients with STEMI could derive a benefit from invasive strategies using TIMI score. Also, TI-
MI risk score can be a good predictor to determine the extension of coronary artery disease in 
patients with STEMI. As a result, we suggest determination of TIMI score for any patient en-
tered emergency room. Also, this score should be recorded at the time patient’s discharge. 
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Introduction 
Almost one million of Americans' population suffer 
from acute myocardial infarction yearly and 1/3 of 
ST-elevation  myocardial  infarction  (STEMI)  lead  to 
death.1 Despite enormous development in diagnosis 
and management of STEMI in the past four decades, 
it is still an important health problem in developing 
countries.2 Acute myocardial infarction (MI) is a life-
threatening situation and rapid and correct decision 
making for life saving of patients in emergency room 
is  very  important.3  Primary  treatment  for  patients 
with acute STEMI is fibrinolysis or primary angiop-
lasty.1 Multiple studies showed that primary angioplas-
ty  is  better  than  fibriniolysis,  but  all  patients  don’t 
derive  benefit  from  invasive  strategies,  so  we  need 
risk scores to help us classify the patients.4 Multiple 
diagnostic-therapeutic algorithms and scoring systems 
publicized for patients with STEMI. Their application 
depends on signs of disease, therapeutic contraindica-
tions and hemodynamic situation.5 An excellent scor-
ing system should have a high power of prediction, 
being available and can simply extract correct infor-
mation in short time in clinical situation. These scores 
are based on point scores and sum of the scores cor-
relates with the level of risk of disease. Using this me-
thod can guide us to decide rapidly for patient's triage TIMI RISK SCORE, ST-ELEVATION MI AND REQUIRED ANGIOGRAPHY 
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in emergency room.6 Harrell et al study showed that 
risk scores should be used to collect information for 
correct  diagnostic-therapeutic  planning.7  TIMI 
(thrombolytic  in  myocardial  infarction)  risk  score  has 
been shown to be useful in different studies. TIMI 
score has relation with cardiovascular risk events and 
it is better than electrocardiogram changes or tropo-
nin test alone.8 Angiography is a gold standard diag-
nostic method to determine coronary artery stenosis 
due to atherosclerosis and can show the best anatom-
ical information for therapeutic planning.1 One me-
thod  that  determines  the  severity  and  extension  of 
coronary  artery  disease  (CAD)  is  modified  Gensini 
score system.9 Guo et al explained that Gensini cumu-
lative index was a good scoring system for detection 
of severity of CAD.10 In this study, our purpose was 
comparing TIMI risk score with modified Gensini risk 
score in patients with STEMI. 
Materials and Methods 
Our  research  was  a  cross-sectional  study  and  sam-
pling method was random and simple. Sample volume 
was calculated as 240 patients. Patients with STEMI 
were selected from CCU patients of Chamran, Noor 
and Al-Zahra hospitals from September 2007 to June 
2008. Written consent from was taken from all pa-
tients. Revised definition of myocardial infarction is 
typical  rise  and/or  fall  of  biochemical  markers  of 
myocardial necrosis with at least one of the following 
criteria: ischemic symptoms, development of patho-
logical Q waves in the ECG, ECG changes indicative 
of ischemia, and imaging evidence of new loss of via-
ble myocardium or new regional wall motion abnor-
mality.  Definition  of  STEMI  on  electrocardiogram 
was 1 mv ST segment elevation in limb leads or 2 mv 
ST segment elevation in precordial leads, at least 2 
leads from one level if other ST segment elevation 
differential diagnoses were ruled out.11 Some patients 
excluded from the study because they didn’t have cor-
rect history of onset of chest pain, had relative bed 
rest,  had  nonspecific  electrocardiogram  changes  or 
left  bundle  branch  block  or  NSTEMI  suspicious, 
didn’t  accomplish  angiography  for  any  reason,  low 
quality of angiography films, or accomplished angio-
graphy after 2 months of STEMI diagnosis. Patient's 
information  were  recorded  in  a  standard  question-
naire  which  included  name,  age,  address,  telephone 
number, job, past history of diabetes mellitus (DM), 
hypertension (HTN) and angina, time of beginning of 
pain, blood pressure, pulse rate, cardiorespiratory ex-
amination  (fine  crackle),  S3  gallop  and  jugular  vein 
pulse  pressure.  Electrocardiograms  of  patients  with 
ST segment elevation were reviewed by an expert car-
diologist. TIMI risk score is based on 8 clinical indices 
rapidly calculated besides the patient's bed. According 
to TIMI score (0 to 14 points), we can divide patients 
with  ACS  to  low  risk  (scores  0  to  4)  and  high  risk 
(scores > 4) ones12 (Table 1). Questionnaire's indices 
were collected on the basis of TIMI risk score accord-
ing to NRMI3 (National Registry of Myocardial Infarc-
tion 3) study that  confirmed the value of indices in 
STEMI.  After  completion  of  questionnaires,  total 
scores were calculated for all patients.12 Coronary angi-
ography was done for all patients because of diagnostic 
study, during hospitalization or in 2 months after dis-
charge. The technique of Judkins was applied because 
of rapid, simple, high diagnostic values and low com-
plications.13 Any patient with no angiography or angio-
graphy after 2 months was excluded from our study. 
Then, angiography films were checked by 3 cardiolo-
gists. Left ventricle ejection fraction (LVEF) was rec-
orded on the basis of ventriculography or echocardio-
graphy by one cardiologist before patient’s discharge.  
 
Table 1. TIMI risk score. 
Point Score   TIMI Indices  
3  Age ≥ 75 years 
2  74 y ≥ Age ≥ 65 years 
1  History Of DM or HTN or Angina 
3  Systolic blood pressure < 100 mm Hg 
2  Heart rate > 100 beat/min. 
2  Killip class ≥ II 
1  Body weight > 67 Kg 
1  Anterior STEMI  
1  Time of beginning of pain to treatment >4 hours 
0 to 14  Total score 
 
  We used modified Gensini risk score for review of 
angiography films. The points were from 0 to 400. In 
this score, angiographic CAD extension points calcu-
lated from stenosis score × segment score.9 (Table 2) 
 
Table 2. Modified Gensini risk score. 
Segment  Score 
LM  5 
LAD  20 
LCX  20 
RCA  20 
D1  10 
OM1  10 
PDA  10 
S1  5 
 
Stenosis Percentage  Score 
1-49  1 
50-74  2 
75-99  3 
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Data analyzed by SPSS13 software Spearman rank cor-
relation was used to study the relation between TIMI 
risk score and Gensini risk score. Also, Pearson corre-
lation coefficient was used for confirmation. 
RESULTS 
In this research from 240 patients with STEMI, 161 
(67%) patients were male. The youngest patient was 
17 year-old and the oldest one was 83 year-old. Their 
average age was 60 ± 11.95 years with standard devia-
tion (SD) of 11.95 years. The total number of 126 
(52%)  patients  were  treated  by  thrombolytic  agent 
(streptokinase)  or  emergent  angioplasty.  LVEF  of 
patients was 6 to 70 percent with average of 44.5 per-
cent and SD of 12.59. TIMI risk score of patients was 
0 to 13 with average of 6.30 and SD of 2.5 (Table 3).  
  Gensini risk score of patients was from 0 to 230 
with average of 120.77 and SD of 50.4 (Table 4). 
Our  study  showed  a  meaningful  relation  between 
TIMI risk score and age of patients (P < 0.001) and a 
meaningful relation between TIMI score group (low 
risk  vs.  high  risk)  with  age  of  patients  
(P < 0.001). But, a meaningful correlation didn’t exist 
between TIMI risk score and gender of patients (P = 
0.08). A significant negative relation existed between 
TIMI risk scores and LVEF of patients (P < 0.001, r 
= -0.46). Also, there was a meaningful relation be-
tween TIMI risk score groups and LVEF of patients 
(P < 0.00). According to the Spearman coefficient of 
correlation, there was a meaningful relation between 
Gensini risk score and age, gender and LVEF of pa-
tients (P < 0.001) and Pearson correlation confirmed 
this relation (P < 0.001, Table 5). 
  Our study showed a meaningful relation between 
TIMI risk score and age of patients (P < 0.001) and a 
meaningful relation between TIMI score group (low 
risk  vs.  high  risk)  with  age  of  patients  
(P < 0.001). But, a meaningful correlation didn’t exist 
between TIMI risk score and gender of patients (P = 
0.08). A significant negative relation existed between 
TIMI risk scores and LVEF of patients (P < 0.001, r 
= -0.46). Also, there was a meaningful relation be-
tween TIMI risk score groups and LVEF of patients 
(P < 0.00). According to the Spearman coefficient of 
correlation, there was a meaningful relation between 
Gensini risk score and age, gender and LVEF of pa-
tients (P < 0.001) and Pearson correlation confirmed 
this relation (P < 0.001, Table 5). 
  Our study showed that the relation of TIMI risk 
score and modified Gensini risk score was significant 
on the basis of Spearman correlation (P < 0.001) and 
these findings (Positive relation) were confirmed with 
Pearson  correlation  (P  <0.001,  r  =  0.55,  Figure  1. 
Also, significant relation existed between TIMI risk 
score groups and modified Gensini risk score (P < 
0.001). 
 
Table 3. TIMI risk score distribution. 
TIMI Score  0   1  2  3  4  5  6  7  8  9  10  11  12  13 
Number of  
Patients 
1  3  11  14  29  41  31  39  23  22  13  6  5  2 
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Figure 1. Correlation of prevalence of TIMI risk scores on the basis of modified Gensini risk scores. 
Table 4. Gensini risk score distribution of patients (Angiogrphic score). 
Gensini 
Score 
0 
20 
21 
40 
41 
60 
61 
80 
81 
100 
101 
120 
121 
140 
141 
160 
161 
180 
181 
200 
201 
230 
231 
400 
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Number 
of patients 
10  7  21  21  33  31  32  37  23  9  16  0 
 
 
Table 5. Relationship between TIMI Risk Score with Gensini Risk Score, Age and LVEF. 
  TIMI      Groups  Number  Med  P value 
           Gensini 
           Risk 
           Score 
  Low Risk 
 High Risk 
     Total 
58 
182 
240 
70 (60.22-79.78) 
136.95 (130.68-143.22) 
120.77 (114.35-127.19) 
 
<0.001 
 
           Age 
 
  Low Risk 
 High Risk 
     Total 
58 
182 
240 
52.38 (49.32-55.44) 
62.45 (60.84-64.06) 
60.02 (58.50-61.54) 
 
<0.001 
 
           LVEF 
  Low Risk 
 High Risk 
     Total 
58 
182 
240 
51.50 (48.85-54.15) 
41.68 (39.87-43.50) 
44.05 (42.45-45.66) 
 
<0.001 
 
DISCUSSION 
 We  studied  correlation  between  TIMI  risk  scores 
with modified Gensini risk scores on the basis of an-
giography results in patients with STEMI. Also, we 
evaluated relationship of these two risk scores with 
age,  gender  and  LVEF  of  patients.  The  significant 
correlation between TIMI risk scores and age of pa-
tients was confirmed other researches.14 Mandeep et 
al  study  showed  a  real  relation  between  TIMI  risk 
scores and angiography scores with LVEF and age of 
patients;  8 these results were similar to those of our 
study. Antman et al study showed that in patients with 
STEMI, starting the reperfusion therapy without wasting 
the time is really important and using the scoring system 
for these patients can be useful. So, we suggest the ne-
cessity of application of valid risk scores in management 
of patients with ACS. 
  The relationship between TIMI risk score and ef-
ficacy  of  conservative  or  interventional  strategy  in 
patients with non ST-segment elevation ACS in Zhao 
et  al  study  showed that  early  invasive  strategy  may 
significantly  reduce  combined  cardiovascular  events 
in NSTEMI patients with moderate and high TIMI 
risk  score  compared  with  early  conservative  strate-
gy.
15 Walsh et al cleared that PCI can be performed 
in an elderly, high-risk TIMI score population with a 
low mortality and marked symptomatic benefit.16 In 
Mathew et al17 and Garcia et al18 studies, "correlation 
between clinical risks with extension of CAD in pa-
tients suffered from NSTEMI" showed that the most 
low clinical risk patients had normal angiography or 
limited CAD, but severe CAD or left main artery dis-
ease in high clinical risk patients was more prevalent 
than that in low risk patients; so the clear relations 
were existed between TIMI risk score and angiogra-
phy score in patients with NSTEMI. Studies showed 
this relation in patients with UA/NSTEMI only but 
our  study  confirmed  this  relation  in  patients  with 
STEMI; thus the meaningful relation existed between 
TIMI risk score with modified Gensini risk score. So, 
TIMI risk score can be an good predictor to deter-
mine the extension of CAD and management of pa-
tients  with  ACS  in  our  emergency  rooms  to  make 
decision for invasive planning or medical treatment, 
quickly  and  correctly.  As  mortality  of  patients  that 
suffered from STEMI was considerable, we had to get 
these patients off our research.   
CONCLUSION  
We can decide quickly in emergency room to distin-
guish patient derived a benefit from invasive strate-
gies using TIMI score. Also, TIMI risk score can be 
an excellent predictor to determine the extension of 
CAD in patients with STEMI. As a result, we should 
determine TIMI for any patient enters the emergency 
room and this score should be recorded in discharge 
letters. 
Conflict of Interests 
Authors have no conflict of interests. 
 
References 
1.  Antman  EM,  Anbe  DT,  Armstrong  PW,  Bates  ER, 
Green LA, Hand M, et al. ACC/AHA guidelines for 
the management of patients with ST-elevation myo-
cardial infarction. Circulation 2004; 110(9): e82-e92. 
2.  Yusuf S, Vaz M, Pais P. Tackling the challenge of 
cardiovascular  disease  burden  in  developing  coun-
tries. Am Heart J 2004; 148(1): 1-4. 
3.  Kainth A, Hewitt A, Sowden A, Duffy S, Pattenden J, 
Lewin R, et al. Systematic review of interventions to 
reduce delay in patients with suspected heart attack. 
Emerg Med J 2004; 21(4): 506-8.   A. Golabchi, M. Sadeghi, H. Sanei, MR. Akhbari, SM. Seiedhosseini, P. Khosravi, AR. Alisaeedi 
    ARYA Atherosclerosis Journal 2010 (Summer); Volume 6, Issue 2  73 
4.  Thune  JJ,  Hoefsten  DE,  Lindholm  MG,  Mortensen 
LS, Andersen HR, Nielsen TT, et al. Simple risk stra-
tification  at  admission  to  identify  patients  with  re-
duced  mortality  from  primary  angioplasty.  Circula-
tion 2005; 112(13): 2017-21. 
5.  Bogaty  P,  Buller  CE,  Dorian  P,  O'Neill  BJ, 
Armstrong PW. Applying the new STEMI guidelines: 
1. Reperfusion in acute ST-segment elevation myo-
cardial infarction. CMAJ 2004; 171(9): 1039-41. 
6.  Mourouga P, Goldfrad C, Rowan K. Does it fit? is it 
good?  assessment  of  scoring  systems.  Current  Opi-
nion in Critical Care 2000; 6(3): 176-80. 
7.  Harrell  FE,  Jr.,  Lee  KL,  Mark  DB.  Multivariable 
prognostic models: issues in developing models, eva-
luating  assumptions  and  adequacy,  and  measuring 
and reducing errors. Stat Med 1996; 15(4): 361-87. 
8.  Mandeep S, Guy R, Jacobsen SJ, Weston S, Weston 
J, Roger VL. Scores for post–myocardial infarction 
risk stratification in the community. Circulation 2002; 
106: 2309. 
9.  Sullivan  DR,  Marwick  TH,  Freedman  SB.  A  new 
method of scoring coronary angiograms to reflect ex-
tent of coronary atherosclerosis and improve correla-
tion  with  major  risk  factors.  Am  Heart  J  1990; 
119(6): 1262-7. 
10. Guo YH, Zhang WJ, Zhou YJ, Zhao D, Zhou ZM, 
Zhang  H.  Study  of  the  relationship  between  cardi-
ovascular risk factors and severity of coronary artery 
disease in patients underwent coronary angiography. 
Zhonghua Xin Xue Guan Bing Za Zhi 2005; 33(5): 
415-8. 
11. Libby P, Braunwald E. Braunwald's heart disease: a 
textbook of cardiovascular medicine. 8
th ed. Philadel-
phia: Saunders; 2008. p. 1208. 
12. Morrow DA, Antman EM, Parsons L, de Lemos JA, 
Cannon CP, Giugliano RP, et al. Application of the 
TIMI risk score for ST-elevation MI in the national 
registry  of  myocardial  infarction  3.  JAMA  2001; 
286(11): 1356-9. 
13. Baim DS, Grossman W. Grossman's cardiac catheteri-
zation, angiography, and intervention. 7
th ed. Philadel-
phia: Lippincott Williams & Wilkins; 2006. p. 208-10. 
14. Bonow RO, Bohannon N, Hazzard W. Risk stratifica-
tion  in  coronary  artery  disease  and  special  popula-
tions. Am J Med 1996; 101(4A): 4A17S-4A22S. 
15. Zhao MZ, Hu DY, Ma CS, Jiang LQ, Huo Y, Zhu TG 
et al. The relationship between TIMI (thrombolysis in 
myocardial infarction) risk score and efficacy of con-
servative  or  interventional  strategy  in  patients  with 
non-ST-segment elevation acute coronary syndromes. 
Zhonghua Xin Xue Guan Bing Za Zhi 2006; 34(11): 
1001-4. 
16. Walsh SJ, McAuley K, Johnston PW. Percutaneous 
coronary  intervention  in  the  elderly.  Ulster  Med  J 
2007; 76(1): 18-21. 
17. Mathew V, Farkouh M, Grill DE, Urban LH, Cusma 
JT, Reeder GS, et al. Clinical risk stratification corre-
lates with the angiographic extent of coronary artery 
disease in unstable angina. J Am Coll Cardiol 2001; 
37(8): 2053-8. 
18. Garcia S, Canoniero M, Peter A, Marchena E, Ferrei-
ra A. Correlation of TIMI risk score with angiograph-
ic severity  and  extent  of  coronary  artery disease in 
patients  with  non–ST-elevation  acute  coronary  syn-
dromes. The American Journal of Cardiology 2004; 
93(7): 813-6. 
 
 